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EXHIBITB

4315 Collingtree Drive
JAMES T. MI ERITZ Rockledge, FI. 32955

262-227-6447
Jmieritz@cfl.rr.com

Summary of Experience

Senior level professionalwith over 25 years of diversifiedexperience in worldwideengineeringand

business operations management. Extensive background in manufacturingand quality systems, pricing,

negotiations, new product development,programmanagement, strategic planning, and design.

July 2006 Cequent Trailer Products / Division of Trimas Corporation, Mosinee, Wisconsin
to

December
2008 Senior Global Sourcinq Manager/Engineering: Responsible for offshorecomponent

sourcing and engineering.

Briaas & Stratton Corporation, Milwaukee, Wisconsin
1970 to 2006 A $2.5 billion, Fortune 500 manufacturerof engines and poweredsystems with

production facilities in the US, Japan, Europe, and China.

Business Manager for Asian Operations: Responsible to DivisionalVice President
1998 to 2006 of Asian Operationsfor business managementof joint venture facility in Japan (DBS

Co LTD) and contract engine purchases from Mitsubishi Heavy Industries, engine
transfer pricing, production scheduling, inventory, programmanagement, forecasting,
budgeting, engineering, and departmentsupervision. MemberBoard of Directors of
DBS Co LTD.

• Directed and managed DBS Co LTD. Memberof the Board of Directors 1992-
2004. Result: Achievedbetween $1,750,000 - $25,000,000 annual operating
profits with an averageannual dividendof $2,000,000.

• Recommendedand proposed BIG BLOCK engine series concept. Result:
Created new engine Ilne with first year sales of 5,000 engines and a 5 year growth
plan of 400% generating $2,500,000 operating profit.

• Negotiated enginetransfer prices from Daihatsu/Briggs & Stratton (DBS) yearly.
Result: Insured a 60-40% balance of operating profits for partners.

• Negotiated DBS engine discounts. Result: Established special customer prices
for 30,000 consumerbrand engines.

• Achievedan additional 7% DBS discount for Simplicity. Result: Maintained the
business of 20,000 engines with sales of $8,000,000.

• Maintained minimum daily build rates. Result: Generatedoperating profits of
$1,750,000 in 2005 and achievedpositive operating profits for the past 15 years.

• Directed business with Mitsubishi Heavy Industries for engine orders, pricing,
production schedules, and forecasting. Result: Negotiated 70,000 additional

storm stock engines at up to $30 below standard cost. 2005 engine totals were

91200832 (Parent)

Applicant
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170,000 which generated$40,000,000 in sales.

• Structured enginediscounts from Mitsubishi Heavy Industries. Result: Sold

90,000 engines that produced$24,500,000 in sales.

• Finalized contract to purchase engines from Mitsubishi Heavy Industries. Result:
Renewedcontract for an additional 5 years which produced$30,000,000 in

annual sales and 100,000 engines per year.

• Launched a 5hp engine to China. Result: Completed a 2 year program to

manufacturean enginewith 80% of the components localized in China at the

proposedtarget cost.

• CompletedM12 marine engine. Result: Added $3,300,000 annual sales for the

Chineseengine manufacturingplant.

• Developeda liquid-cooled V-twin engine. Result: Obtained 6 new commercial

accounts with first year sales of $3,000,000.

• Obtained special prices for 5 customers SKU's. Result: Generated30,000 new

additional engines for $6,000,000 in sales.

• Eliminated premium freight of engines shipped from Japan. Result: Generated
$750,000 annual savings.

• Transferredparts packaging from external to intemal. Result: Achieved
$500,000 annual savings.

• Developedexecutivepersonnel. Result: Promoted the following: program
manager to product manager, program managerto manufacturingdevelopment
manager, technician to programmanager, technician to application engineerand

engineer to engineer specialist.

Enaineerina Manaaer Vanguard Engines: Responsibleto Vice President/General

1988 to 1998 ManagerVanguard Division for engineeringmanagement of premium brand of engines

from 4-25hp. Managed an engineeringstaff for design and development,budgets,

cost, new products, programmanagement, long range planning and engineering
documentation.

• Designed and developeda new 9hp engine. Result: Expanded the engine
series into the commercial market which provided50,000 additional engines per
year.

• Established a cost reduction program to maintain profitability @ 90 Yen/$.
Result: Manufactured over 1,500,000 engines in 15 years which provided
$40,000,000 annual sales.

• Increased engine hp for additional V-twin models. Result: Generated
$20,000,000 in annual sales.

• Expanded single cylinder engine line. Result: Added 4 engines that increased

annual sales by $10,000,000.

• Promoted to Business Managerfor Asian Operations.

Held positions of increasing responsibility: Manager of Engineering/Industrial-
1964 to 1988 Commercial Engines, Assistant Chief Design Engineer/Large Engines, Assistant

Chief Design Engineer, Project Engineer and Tool Design/Specifications
Writer/Draftsman.

• Promoted to EngineeringManagerVanguard Engines.



Education: MBA Degree, Keller GraduateSchool, Milwaukee, Wisconsin

BSME Degree, Marquette University, Milwaukee, Wisconsin

Professional Society of Automotive Engineers (SAE)
Affiliations: Past Chairman Small Engine Committee
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Honda GX AlternativeFan Cover Designs
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Honda GX Controls Alternative Control Locations
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Briggs INTEK Kohler Command Pro

I (New Design)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE
TRADEMARK TRIAL AND APPEAL BOARD

BRIGGS & STRATTON CORPORATION )

and KOHLER CO., )

Opposers, )

) Opposition No. 91200832 (parent)
v. )

) Opposition No. 91200146
HONDA GIKEN KOGYO KABUSHIKI )

KAISHA, ) Application Serial No. 78924545

Applicant. )

EXPERT REPORT OF JAMES MIERITZ

I. INTRODUCTION

1. I have been retained by Honda Giken Kogyo Kabushiki Kaisha ("Honda") to provide

expert testimony regarding among other things: (1) the process required to design a small

gasoline engine such as the Honda GX series engines; and (2) the nonfunctional features that

give the Honda GX series engine that is the subject of the trademark application at issue in the

above-entitled proceedings its unique, distinctive appearance as shown in Exhibit A.

II. QUALIFICATIONS

2. I have approximately forty years of experience working in the gasoline engine industry.

From 1970 to 2006, I worked for Briggs & Stratton, one of the largest manufacturers of small

gasoline engines in the world and a competitor of Honda in this market. I began my career at

Briggs.& Stratton as an engineer and draftsman for gasoline engines. Over the years, I achieved

EXHIBIT
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EXHIBIT C

Materials Considered

AHGX0006589-96 AHGXC000434

AHGX0006696-699 AHGXC000648-652

AHGX0033264-73 AHGXCOOO658-671

AHGX0033444-52 Engine: Honda GX 120

AHGX0057180-85 Engine: Honda GX 160

AHGX0057186-88 Engine: Honda GX 200

AHGX0057199-203 Engine: Honda GX 240

AHGX006l090-61123 Engine: Honda GX 270

AHGX0061124-131 Engine: Honda GX 340

AHGX0061132-139 Engine: Honda GX 390

AHGX0061140-145 Engine: Kohler Command Pro 6

AHGX0061169-353 Engine: Kohler Command Pro 7

AHGX0061583-649 Engine: Kohler Courage (SH265)

AHGX0063148-218 Engine: Briggs & Stratton Intek Pro 206

AHGX0063244-248 Engine: Briggs & Strattong Intek Pro 305

AHGX0064689-820 Engine: Briggs & Stratton 550 Series

AHGX0065560-65969 Engine: Briggs & Stratton 750 Series

AHGX0066775-66940 Engine: Briggs & Stratton 900 Series

AHGX0067421-67523 Engine: Briggs & Stratton 1150 Series

AHGX0079700-747 Engine: Briggs & Stratton 1450 Series

AHGX0080781-81129 Engine: Briggs & Stratton 1450 Series low

AHGX0081698-82050 profile

AHGX0082293-391 Engine: Briggs & Stratton 1600 Series

AHGX0096560-562 Engine: Briggs & Stratton 2100 Series

AHGX0097298-308 Engine: Vanguard 13hp

AHGX0097316-409 Engine: Vanguard 9hp

AHGXC000394-398 Engine: Vanguard 7.5hp

AHGXC000399 Engine: Vanguard 6hp

AHGXC000400-401 Engine: Vanguard 2.4hp

AHGXC000402-411 Engine: Subaru Robin EX 17



Engine: Subaru Robin EX 21 Deposition of Scott Connor,

Engine: Subaru Robin EX 35
Vol. I, August 9, 2012

Engine: Kawasaki FE170
Deposition of Scott Connor
Vol. II, August 10, 2012

Engine: Kawasaki FE250

Letter of Protest Concerning Application
Serial No. 78/924545

September 2, 2008 Office Action
Concerning Application Serial No.
78/924545

March 4, 2009 Response to September 2,

2008 Office Action Concerning Application
Serial No. 78/924545

February 5, 2010 Office Action Concerning
Application Serial No. 78/924545

August 4, 2010 Response to February 5,

2010 Office Action Application Serial No.
78/924545

August 26, 2010 Office Action Concerning
Application Serial No. 78/924545

Declaration of James Mieritz in Support of
Application Serial No. 78/924545

Declaration of Kevin Hoag in Support of
Application Serial No. 78/924545

U.S. Patent and Trademark Office Official
Gazette, January 25, 2011, TM381

Kohler Co.'s Notice of Opposition, No.
91200146, Filed May 25, 2011

Briggs and Stratton Corporation's Notice of
Opposition, No. 91200832, Filed July 22,

2012

Opposers' Motion for Leave to File
Amended Notices of Opposition, Opposition
No. 91200832 (parent), Dkt. No. 11

Motion for Leave to File Summary
Judgment Motion Regarding Functionality
of Applicant's Claimed Engine
Configuration, Opposition No. 91200832
(parent), Dkt. No. 21



IN THE UNITED STATES PATENT AND TRADEMARKOFFICE BEFORE THE

TRADEMARK TRIAL AND APPEAL BOARD

BRIGGS & STRATTON CORPORATION )

and KOHLER CO., )

Opposers, )

) Opposition No. 91200832 (parent)

v. )

) Opposition No. 91200146

HONDA GIKEN KOGYO KABUSHIKI )

KAISHA, )
Application Serial No. 78924545

Applicant. )

REBUTTALEXPERT REPORT OF JAMES MIERITZ

I. INTRODUCTION

1. I previously submitted an expert report on behalf of Applicant Honda Giken

Kogyo Kabushiki Kaisha ("Honda") on September 28, 2012.

2. I have reviewed the Report of Professor John R. Reisel submitted on behalf of

Opposers Briggs and Stratton Corporation and Kohler Co. on September 28, 2012 (the "Reisel

Report"). This rebuttal report addresses the opinions and underlying support included in the

Reisel Report.

EXHIBIT
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ExhibitA

Materials Considered

U.S. Patent No. 7,086,389

AHGX0036198-0036202 (January 19, 2007 Letter from Stetina Law Firm to WilmerHale)

AHGX0051631-0051641 (April 6, 2007 Letter from Stetina Law Firm to WilmerHale)

Engine Photo (in Reisel Report): Subaru SPl70

Engine Photo (in Reisel Report): Predator 346cc

Engine Photo (in Reisel Report): Lifan 420cc

Engine Photo (in Reisel Report): Champion Model No. 61151

Engine Photo (in Reisel Report): Kawasaki FJl80



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE BEFORE THE
TRADEMARK TRIAL AND APPEAL BOARD

BRIGGS & STRATTON CORPORATION )

and KOHLER CO., )

Opposers, )

) Opposition No. 91200832 (parent)

v. )

)
Opposition No. 91200146

HONDA GIKEN KOGYO KABUSHIKI )

KAISHA, )
Application Serial No. 78924545

Applicant. ) ATTORNEYS'EYES ONLY-
) SUBJECT TO PROTECTIVE
) ORDER

SUPPLEMENTALEXPERT REPORT OF JAMES MIERITZ

I. INTRODUCTION

1. I have been retained by Honda Giken Kogyo Kabushiki Kaisha ("Honda") to

provide expert testimony in the above-entitledproceedings.

2. I previously submitted the Expert Report of James Mieritz on September 28,

2012, and the Rebuttal Expert Report of James Mieritz on November 21, 2012. This

supplemental report is being submitted in light of information and documents that became

available after I submitted my expert reports including: the Rebuttal Expert Report of John R.

Reisel submitted on behalf of Opposers Briggs and Stratton Corporation and Kohler Co. on

November 21, 2012 (the "Reisel Rebuttal Report"), submissions and filings to the Trademark

EXHIBIT
91200832

(Parent)

Applicant
Mieritz

8/26/2015



EXHIBIT A
ADDITIONALMATERIALS CONSIDERED

AHG>02000434-442 DC00006907-6911

AHGXCOOO531-533 Kohler003576-3613

AHGXC000546-563 Kohler029333-29368

AHGXCOOO630-633 Kohler030447-30452

AHGX0006514-6516 Kohler050542-50568

AHGX0080138-80142 Kohler051789-51801

AHGX0081653-81657 Kohler055532-55536

AHGX0100733-100739 Kohler060543

AHGX0100771-100775 Kohler060781-60786

AHGX0100935-100941 Kohler060788-60801

AHGX0100942-100952 Kohler060879-60880

A11CD(0101299 Kohler060925-60926

AHGX0101301-101304 Kohler061093-61095

AdiCD<0101477-101499 Kohker06l113-61116

AHGX0101518-101537 Kohler061391-61394

AJRCD(0102040-102049 Kohler061555-61557

AHGX0102050-102052 Kohler061562

AHGX0102053 Kohler061573-61592

BASCO0000167-172 Kohler061606-061613

BASCOOOO2800-2809 Deposition of John Lally,

BASCOOOO2892-2899 February 26, 2014

BASCOOOO2904
Deposition of Michael Rudolph
Februaer27,20l4

BukSCX30002916-2917
Deposition of Cameron Litt

BASCO00011250-11258 March 19, 2014

BASCOOO0ll398 Deposition of Peter Hotz,

BROOK000019 March 26, 2014

DC00000091-106 Deposition of Jeffrey Whitmore

DC00003912-3929
March 27, 2014

Deposition ofhdanue1Rtunao,
EM200004210-4222 híarch28,20l4
DC00004294-4296 Deposition of Yukio Sugimoto,

DC00004398-4400 PAay29,2014

DCOOOO6900-6905 Deposition of Motohiro Fujita,
Decernber 10,2014





YAMAHA ENGINES

PERFORIVIANCE CURVE

IViz380

SPECIFICATIONS

Model Name MZ360 MZ360 Reduction Type

Bore x Stroke 85 x 63 mm 85 x 63 mm

Displacement 357 cc 357 cc

Compression Ratio 8.1:1 8.1:1

Max Power (Net)* 7.6 NM (10.2 hp) O 3600 rpm 7.6 NM (10.2 hp) O 1800 rpm

Rated Power (Net)* 6.3 kW (8.4 hp) @ 3600 rpm 6.3 kW (8.4 hp) @ 1800 rpm

Max Torque (Net)* 23.9 Nm (17.8 ft-Ibf) O 2400 rpm 47.8 Nm (35.3ft-Ibf) O 2400 rpm

Fuel Unleaded Gasoline Unleaded Gasoline

Fuel Tank Capacity 6.7 L (1.8 gal) 6.1 L (1.61 gal)

Ignition System T.C.I. T.C.I.

Spark Plug NGK BPR4ES NGK BPR4ES

Lubrication System Mechanical Splashing Mechanical Splashing

Oil Capacity 1.1 L (1.2 qt) 1.1 L (1.2 qt)

Dry Weight 33Kg (73.8 lb) 36Kg (79.4 Ib)

Dimensions (l**xWxH) 424.5 x 451 x 481 mm 450 x 451 x 481 mm

Bet norsepower and torque are measureo GP a 3roduction erigirm w1h rie rectory nstallerl air cleaner ana muffler tsang Yamaha t1eveloDec :est standards Actual Dower output of a particular engine

can vary cue :o manufacturing 10|erance ciferences as well as numerous actors such as amtnent operating concilions now the engine s snainlamed. he type ut equipment Demg Dowered. and

V2fl20Ces o the DStalia110n nCluding the 01ake and exhaust systerns fuel Eleliverv anr] engine COoiing

"
Length almension with Type A PTO

" Luel consumption estimales are Dase0 un Yamaha testmg of a aro0uclion engme with the factory installed air cleaner and mufler Allual fuel consumption will vary Que 10 the same factors that can EXHIBIafect engme Dower as well as the agerating SDeea n he appilcation and other varl20ies

91200832 (Parent)
©2014 Yamaha Motor Corporation, U.S.A All rights reserved Any reprinting or unauthorized use without written permission of Yamaha Motor Corporation, U SA is expressly prohibited
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O (57) Claims:

A general-purpose intemal combustion engine with a cylinder inclined slightly
upward from the horizontal direction and with intake and exhaust valve system in

an overhead arrangement, characterized in that said intake and exhaust valve
system is supported in a substantially horizontal position, said eogine further
comprising: a head cover that is removably installed in a substantially horizontal
position.relative to said cylinder head; a fuel tank that is located above said
crankcase and cylinder and is supported by said crankcase and cylinder; a

carburetor located on one side of said cylinder head and is connected to a

suction port of the cylinder head; an air cleaner located above said cylinder head
and over said carburetor and is connected to the latter; a muffler that is also

positioned above said cylinder head but on the side thereof opposite to said air
cleaner and that is connected to an exhaust port of said cylinder head, whereby
the air cleaner and the muffler are located above the cylinder head and the head
cover.and on the left and right sides thereof, respectively; the upper surfaces of
the fuel tank, air cleaner, and muffler are arranged to be substantially flush with
one another; and the fuel tank, carburetor, air cleaner, and muffler are arrangèd
substantiëlly between a vertical surface that includes a crankshaft protrusion .
surface of the crankcase and a vertical surface that includes an outer.surface of
a fan cover located on the opposite side.
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Detailed Description of the innovation

This model is related to general purpose intemal combustion engines that are
used as sources of power for agricultural work, civil engineering work, and other
work of all kinds. Internal combustion engines of this kind are not only compact
and lightweight, but also adaptable to a wide variety of applications. For example,
such engines needs to have a common main body, but can be equipped with y
different crankshafts, air cleaners, mufflers, or other.equipments suited to the
particular use. Further, such engines needs to allow for easy maintenance and Ë
care of different engine parts as made necessary by different environments and
conditions of use. Specific items for periodic inspection include: inspection,

. replenishing, and change of lubricants; cleaning of air cleaners, spark plugs, fuel
tanks, strainers, contact breakers, carburetors, and combustion chambers; and
replacement and adjustment of tappets, intake and exhaust valves, piston rings,
cylinders, ignition timing, and so on.

The purpose of this model is to provide an intemal combustion engine that fulfills
the above requirements necessary for general purpose internal combustion

- engines.

There is a general purpose internal combustion engines in which the cylinder is

tilted slightly upward from the horizontal direction to reduce the height of the

O engine, thereby downsizing the engine and stabilizing the engine during use.
This model is also based on a general purpose internal combustion engine
format that has cylinders angled in this way, and intake and exhaust.valves in an
overhead arrangement. As shown in the drawings, the crankcase 1 and cylinder
2 are formed as a single body, with the cylinder 2 angled slightly upward from the
horizontal direction. The surface of the upper end of the cylinder 2 is covered by
the top.surface of the cylinder head 3, on which the intake.valve4 and exhaust
valve 5 are located side by side and supported substantially horizontally, and on
which the spark plug 6 is also attached at an angle that makes it substantially
parallel to the angle of the cyllnder. The head cover 8, which covers the rocker
arm 7 for the intake and exhaust valves, is detachably connected in a

substantially horizontal manner with respect to cylinder head 3. The head cover
8 is fixed in place by bolts that are omitted from the figure.

The fuel tank 9 is placed above the crankcase 1 and cylinder, and is fixed in

place and supportedly connected by bolt 11 to the crankcase 1 and cylinder 2

through a stay 10 (which is also used as a protective.plate over the surface of the
bottom half of the tank).

As shown in Figs. 2 and 3, the carburetor 12, which is positioned to one side of
the cylinder head 3, interconnects with intake port 3A on cylinder head 3, while .
the air.cleaner 13, which is positioned over the carburetor 12 above the cylinder
head 3, interconnects with the carburetor 12. An embodiment has the air cleaner
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. 13 and elbow-shaped intake pipe 14 formed as a single body, and the intake pipe
14 is also used as an air cleaner mounting stay. The bolt 15 that fixes the intake
pipe 14 in place onto the carburetor 12 is lengthened so that it screws into the

. cylincier head 3, thereby fastening 6oth the carburetor 12 and the air cleaner 13
in place together, but this does not suggest any limitation on the mounting
structure of the catburetor 12 and air cleaner 13.

The muffler 16, which is positioned above the cylinder head 3 and on the
opposite side of the cylinder head 3 from the air cleaner 13, interconnects with
the exhaust port 3B on the cylinder head 3 by means of an exhaust pipe 17.

Reference numeral 18 in the drawings indicates the piston, 19 the crankshaft, 20
the camshaft, 21 the tappet, 22 the pushrod, 23 the fan cover, and 24 the
crankcase cover.

The upper surfaces of the fuel tank 9, air cleaner 13, and muffler 16 noted above
are arranged at substantially the same height. The fuel tank 9,.carburetor 12, air
cleaner 13, and muffler 16 are positioned substantially between the vertical
surface that includes the crankshaft protrusion surface (the outer surface of the
crankcase cover 24) of the crankcase 1 and the vertical surface that includes the
outer surface of the fan cover 23 located on the opposite side.

Some space can be left open between the air cleaner 13 and the muffler 16, as
shown in Fig. 2, so that removal of the spark plug 6 for cleaning and replacement
can be made easier.

The air cleaner 13 is constructed to utilize oil-soaked urethane foam as the filter
material 13A and draw in air from the opening 13B on the lower surface of the air
cleaner 13. The head cover 8 contains the breather chamber 25, whicW is

coupled to the air cleaner13 by means of the tube 26.

Consequently, the crankcase 1A is interconnected with the air cleaner 13 through
the passage 27, rocker arm.8A, breather chamber 25, andiube 26. Reference
numeral 28 designates the breather valve, while 29 and 30 are oil retum ports.

This general purpose internal combustion engine rnodel is made wÍth the head
cover 8 detachable in a substantially horizontal manner with respect to the

, cylinder 2 and cylinder head 3 that are angled somewhat upward from the
horizontal direction, as described above. Therefore, the tappet area is revealed
simply by remoiting the head cover 8, and because the intake and ëxhaust
valves 4 and 5 are supported horizontally, the space in the tappet area extends
in a vertical direction such that tappet adjustment is made easier. The
arrangement of the cylinder 2, cylinder head 3, and head cover 8 as described
above means that the intake and exhaust valves 4 and 5, as well as the breather
valve 28, spark plug 6, carburetor 12 and other parts are clustered together on a

side surface on the cylinder head such that adjustment and inspection of those
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parts are made easier. The fuel tank 9 is supported only by the crankcase 1 and

cylinder 2, which are formed as a single body, so that when other parts, such.as
the cylinder head 3 or the.carburetor 12,.are removed for cleaning or other
purposes, it is not necessary to remove the tank 9, and those parts can be

attached or detached fast and easily.

The carburetor 12 and muffler 16 are positioned on the respective sides of the
cylinder head 3, and the air cleaner 13 is positioned above the carburetor 12.

Therefore, those parts 12, 13,.and 16 can be detached and installed without
interfering with each other. This has the effect of making maintenance and
inspection work on the above-mentioned parts easy.

The fuel tank 9 is positioned above the crankcase 1 and the inclined cylinder 2,

as described above, and the air cleaner 13 and muffler 16 are both positioned
above the cylinder head 3. They are positioned in such a way that they fit

substantially between the vertical surface that includes the crankshaft protrusion
surface of the crankcase 1 and the vertical surface that includes the outer
surface of the fan cover 23 located on the opposite side. Thus, the fuel tank 9,

air cleaner 13, and rnuffler 16 can be positioned in a space having a volume as

. . large as possible above the crankcase 1, cylinder 2, cylinder head 3, and head
cover 8. This is favorable from the design standpoint, since the aforementioned
three parts (the fuel tank 9, air cleaner 13, and muffler 16) can be arranged V
compactly.

O Brief description of the drawings

Fig. 1 is a front view in longitudinal cross-section of this intemal combustion
engine model. Fig. 2 is a side vïew, and Fig. 3 Is a transverse partially sectional
plan view. ·

1 is the crankcase, 2 the cylinder, 3 the cylinder head, 4 the intake valve, S the
exhaust valve, 6 the spark plug, 7 the rocker arm, 8 the head cover, 9 the fuel
tank, 12 the carburetor, 13 the'air cleaner, 14 the intake pipe, 16 the muffler, 17

the exhaust pipe, 18 the piston, and 19 the crankshaft.

O
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(57) Claims:

A general purpose engine comprising: a carburetor installed on a fan cover side
relative to an engine cylinder; an air cleaner located above the carburetor; a

cover made integrallywith an air cleaner case disposed outside of and facing the
carburetor; a choke lever of the carburetor disposed to face the fan cover; and a

fuel valve lever arranged adjacent to said choke lever, wherein said choke lever
and said valve lever protrude outward through long holes formed in said cover.

Deta11ed Description of the Innovation

This innovation relates to a general purpose engine, and more specifically,
relates to improvements in the engine operability.

General purpose engines are used as power sources for machinery in the
industrial and recreation fields. If fuel and oil are sufficient, operations of the
valve, choke, throttle, and recoli starter are performed to start and stop general
purpose engines.

An operator may forget to operate some of the controls during the start or stop
operation, or may operate them incorrectly resulting in malfunctions. This is

because the above-mentionedfunctional parts for the start and stop operations
are required to be operated separately, however, for instance, the valve is

Confidential
AHPB 006878

Confidential AHGX 0006514



BB-5

conventionally arranged in a different plane from that of the recoil starter, and the
choke and the throttle are also conventionally arranged in different planes.

This innovation addresses the foregoing problem. The object of this innovation is

to provide a general purpose engine of improved operability and to prevent wrong
operation, wherein a carburetor is disposed on the fan cover side with respect to
the cylinder of the general purpose engine, an air cleaner is disposed above the
carburetor, a cover integrated with an air cleaner case is disposed outside of and
facing the carburetor, a fuel valve lever is disposed adjacent to the choke lever
installed on the carburetor, and long holes for guiding these levers are provided
in the cover.

In the following description of the preferred embodiment, reference is made to the
accompanying drawings.

Figure 1 shows the front view of a general purpose engine; Fig. 2 shows the view
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view.

The general purpose engine 1 comprises a crankcase 3 fixedly mounted on a

base 2, a cylinder block 4 disposed on one side on the circumference of the
crankcase to protrude at an angle in the upper direction, a cyllnder head 5

mounted on the cylinder block 4 wherein intake and exhaust valves 6 and 7 are
provided because of the four cycle engine in this embodiment. A crankshaft 8 is

mounted within the crankcase 3 and connected to a piston 9 by a connecting rod
10 as generally known in the art, with one end of the crankshaft 8 outwardly
protruding on one side of the crankcase 3 to form a power takeoff Ba, while the
other end 8b of the crankshaft 8 outwardly protrudes on the other side of the
crankcase 3 with a flywheel 12 serving also as a cooling fan with fins 11 fixed on
the other end 8b; the fan cover 13 covers the circumference of the flywheel 12; a

recoil starter mechanism 14 is installed inside the fan cover 13 and closer to the
outside; a recoil starter knob 15 protrudes from the outer circumference of the fan
cover 13 such that it can be pulled out in upward slanting direction and operated.

An intake port 16 of the engine extends obliquely upward from the cylinder head
5 on the side of the fan cover 13, and the carburetor 17 is fixed on the intake port
16; the air cleaner 18 is installed on the carburetor 17; part 16a of Fig. 3, which is
a mounting part at the bottom of the air cleaner 18, is fastened to the carburetor
17 as well as to a flange 16a circumferentially arranged at the intake port with
common bolts 19. An exhaust port 20 opens on the opposite side of the intake
port and is connected through an exhaust pipe 21 to a muffler 22, which is
installed on the opposite side of the air cleaner and carburetor; and a fuel tank 23
is installed on the crankcase 3 on the opposite side of the fan cover 13. Part 24
in the drawing is a cylinder head cover that covers stems, etc., of the intake and
exhaust valves.

In the foregoing construction, the throttle lever 25 and choke lever 266NFilENU
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vertically arranged on the darburetor 17, the said levers outwardly protruding on
the side of the fan cover 13, and the fuel valve lever 27 is arranged under and
adjacent to the choke lever 26. Thus, the throttle lever 25, the choke lever 26,
the fuel valve lever 27 are arranged in a plane that includes the recoil starter
knob 15, and a stop switch 28 is provided on the side of the fan cover 13 under
the fuel tank, so that the controls are arranged on single plane.

The aforementioned levers 26, 26, and 27 are arranged under the air cleaner 18.
The cover 30 is suspended downward from a case 29 of the air cleaner 18 and
covers the circumference of the carburetor 17. Provided on the cover 30 are the
laterally-long openings 31 and 32, through which the choke lever 26 and.the fuel -
valve lever 27 protrude outward. The opening and closing positions, as well as

the signs of the choke and fuel valve, are Indicated near the openings 31 and 32
on the cover 30.

As is clear from the above explanations, this innovation offers distinct
advantages. It prevents overlooked or wrong operations because the controls of
the general purpose engine such as a recoli starter, choke and valve levers are
Installed on the same plane, thus improving functionality because Individual
operations can be completed on a single plane. It helps to easily confirm the ON
and OFF positions of levers, since the choke lever and the valve lever protrude
from the openings on the cover, serving as guides, thus reliably preventing wrong
operations.

Brief description of the dradGlFllENTIAL
Figure 1 shows the front view of a general purpose engine, Fig. 2 shows a view
in the direction of arrow 2 in Fig. 1, and Fig. 3 shows a transverse sectional view.

In the drawings, the number 1 represents the engine, 4 and 5 the cylinder, 13 the
fan cover, 17 the carburetor, 18 the air cleaner, 26 the choke lever, 27 the fuel
valve lever, 29 the air cleaner case, 30 the cover, and 31 and 32 represent long
holes, respectively.
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(57) Claims
A cooling device for an intemal combustion engine, in which the lower portion of a

fan cover attached to a lateral side of a crankcase is made flat, with a space used for
compensating flattening-induced reduction in the volume of the air duct within the cover
provided in the bottom portion under the above-mentioned fan cover.

Detailed Description of the Innovation
The present innovation relates to a cooling device for an intemal combustion engine,

in particular, to a general-purpose Intemal combustion engine with forced air cooling.
As shown, for instance, in Figs. 1 and 2, in this type of internal combustion engine,

an engine cooling fan 3 is provided integrally with a flywheel 2 mounted on a crankshaft 1

and cooling air is channeled to a cylinder 6 by a fan cover 5 provided on a lateral side of a

crankcase 4. Key 7 designates an Inlet for cooling air.
In such a case the fan cover 5 is typically formed in a scroll-like fashion, as shown in

the figure, such that the air duct W between the periphery of the above-mentioned cooling
fan 3 and the fan cover 5 graduallyexpands in the direction of rotation a of the fan 3.

Incidentally, for Instance, when the helght of the crankshaft 1 with respect to the
engine mounting surface E, i.e. the bottom face of the crankcase 4, is reduced in an internal
combustion engine having a cylinder 6 Installed near-vertically above the crankcase for the
purpose of reducing the helght of this type of internal combustion engine, or in an intemal
combustion engine, in which the cylinder 6 is titted, or made almost horizontal, from the
vertical position In the direction opposite to the direction of rotation of the fan 3, the bottom
portion 5a of the fan cover 5, as shown with a dotted line in Fig. 1, cannot be imparted a

scroll-like curved shape.
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Therefore, the bottom portion 5a of the fan oover 5 Is made flat, as shown with a solld

line in Fig. 1, as a result of which the air duct W in this portion is reduced in size, impeding
the smooth flow of cooling air, and sufficient cooling effects cannot be obtained due to the
amount of air.being reduced.

The present innovation, whose object is to eliminate the above-described problem
based on a simple construction, is characterized in that the bottom portion 5a of the above-
mentioned fan cover 5 Is rendered flat and a space S used for compensating the reduction
in the volume of the air duct W1 due to the flattening is provided in the bottom portion under
the above-mentioned fan cover 5.

In the example Illustrated In the figures, a recessed portion 41 Jutting out inside the
case 4 is formed in the lower portion of the wall surface 4a of the crankcase 4 on the side of
the fan cover 5, with the space inside the recessed poition 41 used as the above-described
space S. And, in the fan cover 5, there is formed an outwardly protruding recessed portion
[s/c; - trans.]. Otherwise, it is formed both in the fan cover 5 and in the above-mentioned
wal surface 4a.

In addition; although the example illustrated in the drawings describes application of
the innovation to an intemal combustion engine, in which the cylinder 6 is tilted nearly
horizontally or slightly upwardly, the innovation can be also applied to intemal combustion
engines, in which the cyllnder 6 Is standing nearly upright.

In the present innovation, as described above, the bottom portion 5a of the fan cover
5 Is rendered flat and a space S used for compensating the reduction in the volume of the
air duct W1 due to the flattening is provided in the bottom portlon under the above-
mentioned fan cover 5, as a result of which some of the cooling air flowing under the fan
cover 5 smoothly flows through the above-mentioned space S, such that the engine can be
efficiently cooled without reduction in the amount of cooling air, as described above.

In additlon, the innovation has the advantage that forming the recessed portion 41

used as the above-mentioned space S In the lower portion of the crankcase 4, as shown in
the figure, leads to a corresponding increase In the surface area of the crankcase 4 and to
more efficient cooling of lubricating oil O stored in the bottom portion of the crankcase 4 by
the cooling air flowing therethrough. In such a case, as shown in Fig. 3, even higher
efficiency can be achieved by providing cooling fins 41a inside the above-mentioned
recessed portion 41.

In the figures, 8 is a recoil starter, 9 a fuel tank, 10 .an air cleaner, and 11 a

carburetor.

Brief Description of the Drawings
Fig. 1 is a front view of a general-purpose internal combustion engine equipped with

the cooling device of the present innovation, Fig. 2 is a cross-sectional side view thereof,
and Fig. 3 is a cross-sectional view of the main portion of a modified example.

//Keys//
1. Crankshaft.
3. Cooling fan.
4. Crankcase.
S. Fan cover.
E. Mounting surface.
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W, W1. Air ducts.
S. Space.
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